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TURBINE ENGINE IGNITION SYSTEMS

Since turbine ignition systems are operated mostly for:

+ (abrief period during the engine starting cycle

The turbine engine ignition system does not need to be:

It is used to ignite the:

« fuel in the combustor and then it islswitched off’

Other modes of turbine ignition system operation, such as:
+ continuous ignition that is used at a lower voltage and energy level, are used fo1.

Continuous i

ition is used in case the engine were to :

This ignition could:

|

Examples of critical flight modes that use continuous ignition are:

[

Most gas turbine engines are equipped with a:

Cooling the ignition plug
Fan air is ducted to the:

and t!en !|ows around the:

Cooling is important when :

for

Gas turbine engines may be equipped with an:

which is a variation of the:



simpler capacitor type system

The typical turbine engine is equipped with a:
* capacitor type, or capacitor discharge

ignition system consisting of :

» two identical independent ignition units
* operating from alcommon low voltage (DC) electrical power source: the aircraft battery,
115AC,; or its permanent magnet generator

The generator is turned directly by the:
» engine through the accessory gear box and produces power any time the engine is turning

The fuel in turbine engines can be:

* ignited readily in ideal atmospheric conditions

but since they often operate in the low temperatures of high altitudes,:

* it is imperative that the system be capable of supplying a high heat intensity spark.

a high voltage is supplied to arc across a wide igniter spark gap, providing :

+ the ignition system with athigh degree of reliability under widely varying conditions
The condensation:

+ altitude

» atmospheric pressure

* temperature

+ fuel vaporization

* input voltage

typical ignition system

A typical ignition system includes:
e two exciter units

* two transformers

» two intermediate ignition leads
* two high tension leads

Exciter-to-Igniter Plug Cable (2 Locations)

as a safety factor, the ignition system is actually a : T

* dual system designed to fire two igniter plugs.

Z

Igniter Plug (2 Locations) Ignition Exciters

Figure 13-13. Turbine ignition system components.



typical capacitor type turbine ignition system 7] e—

A 24 volt DC input voltage is supplied to the:

Before the electrical energy reaches the exciter unit, it passes through a:

The low voltage input power operates a:

. - that drive

At the same time, input power is suﬁﬁlied to a:

From the breaker points:

When the breaker closes, :

When the breaker opens:

This voltage causes a pulse of current to :

through the rectifier, which limits the flow to a single

With repeated pulses,:

The storage capacitor is connected to the:

When the charie on the capacitor has built up:
A portion of the charie flows throuih the:
This current induces a hiih Voltaie in the secondary, which:




When the siark iiiter is made conductive

The spark rate at the Sﬁark iiniter varies in :

However:
since both cams are geared to the same shaft, :
» the storage capacitor always accumulates its store of energy from the same number of

pulses before discharge.

The employment of the high frequency triggering transformer, with a low reactance secondary
winding, :

This concentration of maximum energy in minimum time achieves an:

All high voltage in the triggering circuits is completel)-from the :

The complete exciter is :
This also ensures:

Power Source

.
Multi-fobe Cam
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Trigger Capacitor

T

‘Spark Igniter

Bleeder Resistor

Figure 13-14. Capacitor-type igniton system schematic



CAPACITOR DISCHARGE EXCITER UNIT

This capacitor type system provides ignition for:

Like other turbine ignition systems, it is required only for:

The energy is stored in:

Each discharge circuit incorporates:

both are located in the:

|

The voltage across these capacitors is stepped up by:

At the instant of igniter plui ﬁrini, the resistance of the iai is:

The discharge of the second capacitor is :
The result is a:

The exciteris a :
+ (dual unit that produces sparks at cach of the two igniter plugs-

A continuous series of sparks is produced until the engine:

The power is then:




IGNITER PLUGS

Its electrode must be capable of Withstandini a:

This high energy current can quickly cause;

but the short ieriods of oieration:
The electrode iaﬁ of the ﬁical iﬁniter ﬁlui is:

electrode fouling, common to the spark plug, is :
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Figure 13-16. Ignitor plugs.



cutaway of a typical annular gap igniter plug

sometimes referred to as a long reach igniter because it :

constrained gap plug

is used in:
*  some types of turbine engines

It operates at a :

This is possible because:

but



IGNITION SYSTEM INSPECTION AND MAINTENANCE

Maintenance ofthe typical turbine engine ignition system consists primarily of
* inspection

* test
» troubleshooting
* removal

+ installation
Inspection
Inspection of the ignition system normally includes the following:

1, Ignition lead terminal inspection;
» ceramic terminal should be free of arcing, carbon tracking and cracks

2, The grommet seal should be free of :
+ flashover and carbon tracking

3, The wire insulation'should remain :
» flexible with no evidence of arcing through the insulation

4, Inspect the complete system for :
» security of component mounting, shorts or high voltage arcing, and loose connections.

Check System Operation

The igniter can be checked by listening for a:
+ snapping noise as the engine begins to turn, driven by the starter.

The igniter can also be checked by:
* removing it and activating the start cycle, noting the spark across the igniter.

CAUTION: The high energy level and voltage associated with turbine ignition systems can
cause injury or death to personnel coming into contact with the activated system



REMOVAL, MAINTENANCE AND INSTALLATION OF IGNITION SYSTEM
COMPONENTS

These instructions are appl icable to the:

efore performing any ignition

system maintenance.

Ignition System Leads:




Igniter Plugs:
I
good procedure to perform before disconnecting the i

2. Remove igniter plugs from mounts

3, Inspect : igniter plug gap surface material
Before insiection:

Do not remove any:

High voltaie iﬁiter's can have:
4, nspect for fretting of igniter plug shank

5, Replace an igniter plug whose surface is:

6. Replace dirty or carbonized igniter plugs
[l T ) e S L

8, Check for prope- between:

9, Tighten igniter plugs to manufacturers specified torque,
10, Safety wire igniter plugs



